Objective -We present three infants with bloody nipple discharge (BND). This rare clinical entity is mostly related to benign conditions such as ductal ectasia and epithelial hyperplasia. However, BND may be the first symptom of breast carcinoma and for this reason, it causes anxiety in parents. Case reports -The infants were older than six-months with unilateral left-sided BND and had normal physical exams. Haematological and endocrinological test results were within normal limits in all but one infant, who had increased follicle stimulating hormone and prolactin. Ultrasonography of the breasts showed asymmetry in the quantity of mammary tissue and the discrete dilated ducts. Cytologic examination of the BND did not reveal any inflammatory signs or atypical cells. The BND resolved spontaneously within six months without any specific treatment. Conclusion -Our findings confirm previously reported observations that BND in infants is associated with ductal ectasia and epithelial hyperplasia. This condition is benign and disappears spontaneously so no specific management intervention is needed.
Introduction
Infantile bloody nipple discharge (BND) is a rare clinical entity mostly related to benign conditions such as ductal ectasia and epithelial hyperplasia (1) (2) (3) . Parents may be anxious if they believe BND to be the first symptom of breast carcinoma. We report three cases of unilateral infantile BND associated with both ductal ectasia and epithelial hyperplasia, including management recommendations.
Case reports
The first case was an 11-month-old male infant. The second case was a nine-month-old female infant. Both infants presented with a unilateral bloody discharge from the left nipple that appeared 20 and 45 days before the first examination, respectively. The third case was a six-month-old male infant with bloody discharge from the left nipple which appeared a few days before the first examination. The deliveries were uneventful, the infants were breastfed and their mothers were not taking any medication. At the time of presentation, all breasts were normal in colour and without palpable masses. On light pressure, a bloody discharge appeared from only the left nipple in all infants. Hematological and endocrinological test results were within normal limits. In only the third infant, the follicle ernan et al. (8, 9) show that the human mammary gland continues to be active for several months after birth and may continue to grow and secrete. It seems also that breast development continues until four years of age, with a well-formed lobular pattern and secretory function.
In general, estrogen promotes growth of the ductal system, and progesterone that of the alveoli. Plasma estradiol concentrations are often higher in girls aged 0-4 years than in later prepubertal years. Circulatory concentrations of FSH rise after birth in both sexes and in girls remain relatively high for the next few years. Maternal hormones, including estrogen, progesteron and prolactin, appear to influence the hypertrophy of neonatal breast tissue. We found that our infants had normal hematological and endocrinological test result in all but one case, who had increased FSH and prolactin.
The BND in our cases was probably an effect of hormonal influence in the infants themselves on the neonatal breasts and a mechanism causing bloody discharge from intraductal papillomas. Moreover, it is suggested that BND might be a normal finding during the first months of life (10) . The cytological findings in our patients were the basis for a wait and see attitude. The BND in these cases diminished up to six months after presentation. This observation was in accordance with the published findings (1). The infants were followed-up for 24 months, and no recurrence occurred. We suggest that similar cases of infantile BND should be managed expectantly, with repeated clinical assessments. We used ultrasonography in follow-up of the patients.
Our ultrasonography findings are similar to those reported in the literature and this diagnostic tool seems to be a valuable noninvasive method for follow-up of BND (1). To our knowledge, no case of breast cancer in the first year of life has yet been reported.
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stimulating hormone (FSH) was increased on two separate occasions (15 and 14.7 IU/l, referent value ≤2.5 IU/l) as well as prolactin (601 IU/l and 593 IU/l, referent value <324 IU/l). Ultrasonography of the breasts showed asymmetry in the quantity of mammary tissue, where it was much more pronounced in the terminal duct lobular unit and with the discrete dilatated ducts in the left breast. Cytologic examination of the BND did not reveal any inflammatory signs or atypical cells. The BND resolved spontaneously in the first and second infant after approximately two and three weeks, respectively. In the third case, the BND disappeared after six months. The infants were free of recurrence during 24-months of follow-up.
Discussion
Fifty years ago, Myers and Kaplan (2) first reported BND in a four-month-old female infant. This entity is quite rare but the number of published studies regarding this condition has increased lately for at least two reasons (1) . First, the cause of infantile BND is unclear. Second, treatment approaches are not well defined. We came upon the same observations as previously published, since our cases were older than six-months, with unilateral spontaneous left-sided BND and normal physical exam. A variety of benign and malignant ductal conditions may cause infantile BND, including mammary epithelial hyperplasia and ductal ectasia. Mammary epithelial hyperplasia is characterized by an increase in the number of cells lining the ducts. Ductal ectasia is characterized by dilatation of the major ducts, usually in the subareolar region and associated with various degrees of inflammatory reaction (3) (4) (5) . Other etiologic factors may be congenital abnormalities of the ductal system, autoimmune reactions, and extramedullary hematopoiesis and hemophagocytosis (6, 7) . McKi-Most malignant breast masses result from metastasis of other malignant neoplasms, such as Hodgkin's and non Hodgkin's lymphomas, rhabdomyosarcoma, hepatocarcinoma and neuroblastomas (4, (11) (12) (13) (14) (15) (16) (17) . Regarding the small risk of malignant breast disease in infants, breast biopsy or excision should be avoided. However, biopsy or excision may be considered in the case of longer persistence of discharge, the presence of atypical cells, or dubious ultrasonographic findings (1, (17) (18) .
Conclusion
Bloody nipple discharge in infants is mostly a benign condition associated with ductal ectasia and epithelial hyperplasia. This condition resolves spontaneously so similar cases may be managed expectantly and no specific management intervention is needed.
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